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T Y N S

507/51-7-1-11/27

A O,uantum-h{echanicnl Caleulation of & Lumines cen-g Centre in xC1-71.

(Xva ntovomekhani ches kiy raschet
Opiika 1 npek‘troakopiya',

The author described earlier
calculation of the adiabatf.
aliali-halide crystal phosphors,
the 180- and
results for the 1\30‘

activator fons

1969, Vol 7, Nr 1, pp 78-82

the excited
Each centrs

which replace one or more cations at a lattice sita,

tsantra lywminestsentsiy + KCcl-11;

(USSR)

(Ref 1) a Qantum-mechanjcal method of
patantials of luminescan.a
Using this method the
1. 8tates of a luminascence contre in KCl-T}

centres in

(the .

» Ref 2). 7The
State and the spectra]
is assumed to consist of

.The activator electrons are assumed to interact with local vibrations,

The number of lones in one
P&ré in interactions with

The adiabatic potentials of tha L

coentrs is aqual to the number of lons taking
lozal vibrationg,

1t 18 alsgg B3sumed that

the activator iops interact only with fully agmotrical local vibrations.
1

curves 1 ang 2 i Fig 1.

Qc~ and the
Fig 2 shows the anpirical (dashed curve, apd

= 3tates are shown aq

theoretical (continuous Carve) spectra of a lusinescence contre in Kol-71.

s
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A Quantum-Mechanical Calculation of a Luminescence Centre in KC1-71 S0V/51-7-1-11/27
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The empirical spectrum was taken from Ch.B. Lushchik ot &) (Ref 8). The
theoretical Spectrum, deduced from the luminetcance centrs nedel des:rfbet
above, agreed Qquite well with the enpirical ona. Other spectral provarti.-
of & luminescepnce contra (such as the eanission and absorption half-width
calculated by the author Are given, togatnar with corresponding
experimental valuer (taken from Rof 7}, in 1nble 3. For all these
properties the agreement betwaan theary and sxperiment ia good end
consequantly the anthor concludes that the results obtained ty him confirm
the assumed model of a lumineacence centre in EC1-T1, The Present pape-
will be published in an oxtended form in "Prody IFA AY Betonskoy S5n".
Acknowledgmaent g mde to M,], Patrashan' whe, directed and helped in this
vork and to K.K, Rebane 8nd Ch.B8. Luthchik for their advice. Thero a:e

2 figures, 3 tables and 14 roferancer, 8 of whick Are Soviet and ¢ Engligh.

Jamaary 10, 19s9
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233375 /298 21 /000,005 fo 2
YA te Xio) ) O/COO u‘,,/%
24,9700 {1142, //53, )/60) A /023/063
AUTHCR- Kristofel', NN,

TITLE, The ternd energy in TIC) erystale

FERICOICAL: I{i'?f‘era::.vnyy zhurnal. Pizika, no. 6, 1961, 177-i78 sbairass GV322
- ir. In-ta fiz, 1 astron. AN Eet3SR". 1950 no. 1. %2 . éé}) g

TEXT. Tne asthor points out that +he energy of "ren-peint" ipes
calculaso? sarlier for tha ten patr T1Y L B"lrfd < k;I-;?.né her can e
UGS Cry mvizae. . P = ve 3ppdied 0 KCL. D1 rhzspher, can re
48%2 1or §antum.mechanical caloulaticns of the bond arar.; . 'p‘ rmeen
of the Moy o amens A 1@ Eond enargy and l1acttica 2ingtant
T eewd 2PyStal, Ine following formula was o-tained far <he bond energy V

{in as2 1 z). ~

- (23157;5 21;53iofzéeh :h; 1.;63/a+8 [0.0147-0.0309 (2.5,944" + 0.0220 fa.5,9uP).
cf T1% ana €1-  Ihe :i'sr ::”.A 10 Avogfdrc purber, & is separatien between fung
*hs sum of an "elecircetatiees eeorro s noy Madelung'e energy, cre seccnd <erm is
snergy ani S-ensrgy whi ";“cm eerrestlin’ for fnacourazy of lons, the exsharge
funnt tons *ﬁa ]§{~ ‘“c tfkes into aceount non-srthegenality of the {-n wave
s ot‘ta‘mc-*: " s ’z‘igm‘ corraspende 4o multipole interasticne, Az a result it
values 9Qua:.v.- g : i ) R‘(V - 371'5 keal/mol, whizh corrsspend t: experimental
[Aba:ra::er"s -r;'?ej ”'*3/ u:f'T ':..20 C)+and Ve -170.9 keai/m:l.

Card 1/1 wRer Lompiste translation] N. Makstmcva
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£19 6 .
20 (1935,1138, 1143 8/051/60/009/00%/823/03
74300 (1035,138,1193) E201/E191 ,
AUTHORS: Petrashen', M.I., Abarenkov, I.V,, and Kristorelt N.N.
TITLE: Approximate Wave-functions of Free lons ind of Ions o

in a Crystal
PERIODICAL: Optika i spektroskopiya, 1960, Vol 9, No Y%, pp 527-529

TEXT: In uantum-mechanicaf‘%alculations of properties of
alkali-halide crystals, the one-electron functions of free ions
are used as the functions of ions in a crystal. This approach is

not very satisfactory. The present note describes a simple method

of calculating approximate one-electron functions of a "central

ion" (CI) in an ionic crystal. The one-electron functions of a

free CI are assumed to be known. They are then modified by

allowing for the effect of other ions in the lattice, regarded as

geometrical polints. The new functions are known as crystalline y
one-electron functions and they can be used in the zeroth

approximation of the perturbation theory. The next step would be

an allowance for the departure from the assumed point gecmetry of

the lattice. The calculation method described here was tested by

calculating diamagnetic susceptibility of a crystal.
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8/051/60/009/004/023 /034
E201/E191

Approximate Wave-functions of Free Ions and of Ions in a Crystal

It was found that the results obtaired with crystalline functions
agreed better with experiment than the results deduced using
free-ion functions, The paper 1is entirely theoretical.

There are 6 referencess % Soviet, 1 English and 1 German.
SUBMITTED: April 16, 1960 \)}(
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_IRISTOFEL!, N.N..

Interaotion betvesn the aotivator and in completely symmetrical
local vibtrationse. Opt. 1 spektr. 9 no.5:1615~620 ¥ 160,
(MIRA 13:11)
(Iaminescence )
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PPYRASHRI', M.le; Amnxmv. 1.Veg iizswom' NN,

Approximate wave funoctions of free ions and ions in crystals, Vest,
160U 15 no.16:7-21 160, (MIRA 13:8)
{Ions) (Vave mechanics)
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YRISTOFEL’, N N.

Stability of structures of the cesium and sodium chloride type
in TICl crystals. Fiz. tver. tela 3 no.6:1876-1878 Je '6l.
(MIRA 14:7)
1. Institut fiziki i astronomii AN Estonskoy SSR, Tartu.
(Thallium chloride crystals) (Cesium chloride crystals)}
(Salt crystals)
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- ABARENKOV, I.V.; KRISTOFEL!, N.N,; PETRASHEM, M.I,

Calculation of the optical properties of small-radius electron
centers in ionic erystals. Opt. 1 spektr. 10 no.4:487-492 Ap 161,

MIRA
(Tonio orystals——Spectra) ( 1413)
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5/058/62/000/C08/042/134
s AOG1/A101

AUTHOR: - Kristofel', N. N

TITLE: A contribution to the theory of excess valency impurities 1n
ionic crystals

PFRIODICAL: Referativnyy zhurnal, Fizika. no, 8, 1962, 42, abstract 8V293

("Tr. In-ta fiz, 1 astron, AN EstSSR", 1961, no, 15, 3 - 20; sum-
mary in English) ' .

TEXT: The quantum-mechanical method of calculating the properties of
impurity centers in ionic crystals is generalized tc the case of impurities of
anomalous valency, Energy corroctions of the ifon-multipole type are absent when
use 1s made of ionic wave functions, and the deforming effect of the poirlt lat-
tice fleld is taken into account. The sald corrections occur in the case of im-
purities of anomalous valency, Calculations are made for the formation ener-
gles, the shifts of equilibrium positions, and the frequencies of local vibra-
tions for the cationic and anionic vacancles in KCl, . A quasioptical local vi-
bration develops here, The ground state of a center due to a Ge2* 1on building

Card 1/2
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s/058/62/ooo/008/ol;2/ 134
A contribution to the theory of... A061/A101

in the KCl cationic lattice point is calculated, and some characteristic fea-
tures of such centers are discussed,

(Abstracter's notes Complete translation]

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520003-5"



"APPROVED FOR RELESE; 96/ 14/2000 CIA-RDP86-00513R000826520003-5

A T AR R R A Y N g N W
SR ML R AT TS R L B Bk A R R I IO S G i e e i £

ROSOR T S Y
0

it

ot T et et
PR AR

8/613 61/ooo)b1}/601/011
D051/D113

" AUTHOR: Kristoffel, N.N.

. TITLE: The effoct of the type of host orystal structure on the spectral
‘ *  characteristies of phosphors

' SOURCE: Akademiya nauk Estonskoy SSR. Institut fizikd i astronomii.
i Trudy, no. 17, 1961. Issledovaniya po lyuminestsentsii, 3-20

PEXT: Since the effect of the type of host orystal structure on the spec-

‘ tral characteristics of phospilors with built-in activators is insufficiently -

. studied, the phosphor KC1-Tl in the structural form of a CsCl crystal was

10

15

"investigated. The quantum-mechanical method of calculating the adiabatic
‘potentials of centers of luminescence, which had previously been used for a
: phosphor with an NaCl host orystal, was used in this case. The result of a
i caloulation for KC1-T1l based on single-coscillation approximation,did not
' convey the changes observed in the spectra of this phosphors the maxima of
{ the spectral bands shift in the opposite direction. The Jahn-Teller effect

|
| Card 1/2
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i The effect of the type ... D051/D113

' was examined for the center of luminesocence in a host crystal of the CsCl

! type. The adiabatic potential minima coxrespond to the nuclear configu- ,
‘rations.of symmetry Dsp and Dppy the D}h minima being equilibrium potentials. '
i The difference in the corresponding speciral effects for centers of both V
i'structuree allows them to be identified. There are 7 figures.and 3 tables. v

i

i
i
!
+
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Q3500 (3%, /13'7,/3?5‘) B117/8212

AUTHOR: Kristofelt, N‘_E:.

TITLE: Interaction between an activator and not completely symmetric

local vibrations

PERIODICAL: Izvestiya Akademii nauk 555R. Seriya fizicheskaya, V. 25,
no. 4, 1961, 533535

TEXT: The present paper was read at the 9th Conference on Lumineacence
(crystal phosphors). The author has used the theory of perturbation to
caloulate the interaction of an activator with rot oompletgly symmetric
vibrations. Concrete calculations have been made for the I’1 term of the

center in KC1-T1. Only shifts of neighboring activators have been taken

into account. The frequencies of local vibrations have been calculated

with a method described earlier (Ref. 13 Tr. In-ta fiz. i astron. EstSSR,

no. 10, 3 (1959)). 1In contradiction to "longitudinal” vibrations the
frequencies of ntransverse" vibrationa will be increased during excitation

of T1%. 1It has been shown.that symmetric vibrations (normal coordinates X

Card 1/4
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3/048/61/025/004/037/048
Interaction between an.s. B117/B212

y, and ya) will lead to a minimum of the adiabatic potential and the
symmetry of the center will decrease 10 D4h' There are three similar con-

figurations for balanced conditions which differ in the direction of the
symmetrical axis of Ath order. the ndumbbell” of the 6p-function of the

71* is orientated along it. Cl-ions move away on this axis from T1% by
0.110 A, and they approach it normally by 0.055 A. 1In steady-siate con-
figurations there is a non-abnormal and a doubly abnormal level with
relative energies of 0.065 resp. 0.13 ev. This splitting up ia lesser than
that of a multiplet. At the point y, = ¥, = 0, it corresponds to the

steady-state configuration of the ground state, all three "leaves" have
the same, i.e., zero value. Centers with big radius interacting with
crystal vibrations do not seem to have the Jahn-Teller 2ffect. The
calculated results make it possible to explain the low temperature

polarization of the 3191——7‘80 radiation in KC1-T1 as found in Ref. 4
(¢. Klick, W. Compton, J. Phys. Chem. Solids, 1, 170 (1958)) and assign to
it a vibrational character. Due to *he Jahn-Teller effect the emission

Card 2/4
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Interaction between an... B117/B212

REED

bands might be non-elementary under certain conditions and even show & _
splitting in the absorption spectrum. By using the adiabatic potentials | .
of the gingle-oecillator approximation (in ev and A)s !

1(180) « 18.0(q - 0.095)2, 1(321) - 4.34 + 11.4(q + 0.065)2 (Ref. 1) and %
the results of this paper the spectral characteristics of 1804—-? P1 bands !

in KC1-T1 have been caloulated by taking into account the not completely b
symmetric vibrations (Table: in ev). These contribute ~18% to Stokes'

losses (En - £1) and 6 ~Of to the half-width. The aotivator will reaot

much stronger with not completely sycmetrio vibrations in alkali halide j
phosphors . This explains the relatively good applicability of the single-
oscillator approximation. 1f a uniform compreasion is jpvestigated, the

not completely symmetric vibrations are not essential in 8 quaai-moleoular’
model if this effect does not bring about a change of steady-state values

of corresponding vibration coordinates. S A. Moskalenko has gtated the
following in 8 discussion about this paper: A localized center will not
change the symmetry of the lattice and gpe jnteraction will take place i
with vibrations having the wave veator k = O. Therefore, a decrease of :
Card 3/4
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Interaction between 8Nes. B117/B212

8plitting of the center level oannot be understood. It could be under-
stood if 1t would be due to the interuotion with lattice vibrations
having the wave veotor / 0. K. K. Rebane has said to the same paper:
The synmetry coneiderations seem to bo correct. But the applicability of
the quasi-molecular model is not provon. There are 1 table and 6 refer-
énces: 2 Soviet-bloo and 4 non-Soviet-bloc.

ASSOCIATION: Institut fizik{ i astroncmii Akademii nauk EstSSR (Institute

of Physics and Astronomy of the Acadeny of Sciences
Estonskaya SSR)

Legend to the table; B | L | mi-gl [ [

1) Single-oscillator approxima-

tion; 2) having taken into 20 4

HOOCRANIATODNOO

acoount the not completely ‘l‘,plu':”m"‘.’ |4ei 800 o |oz]ous

symmetrioal vibrations; 2) C ynevou nenomoeny. ‘

3) experiment. o DY P 0.9 | 0,25 | 0,50
3) IKcuopnuenr - 15,02 4,08 0,9 0,231 0,54
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TOLPYGO, K.B.j KRISTOFFEL, N., red.
[Theory of vibrations of oryntal lattices.with deforwed
atoma] Teorii kolebanii kristallicheakikh reshetok s de-
formiruemymi atomamij lektsii, prochitannye v letgei shkole
po teorii tverdogo tela. Tartu-Tyravere, iiun! 1.
Tartuskii gos, unov, Vol.2, 1962, 47 p. (MIJA 1614)
(Crystal lattices--Vibration) (Dislocation in crystals) .
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5/181/62/004/001/008/052
B102/B138

AUTHOR Kristofel!, N. N.

TITLE: - Theory of vibrations of a lattice with defects
PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, 1962, 52 - 58

TEXTs A monatomic chain consisting of N+1 atoms (N is even) is considered,
containing an impurity atom in itas central site (n«0) and anchored at its
ends. Neighboring chain links are assumed to interact quasielastically.
The constant of the binding forces of the ohain atoms is denoted by k,
that between impurity and ohain atoms by ( The mass difference between
impurity and chain atoms is neglected. is the displacement of atoms

in an ideal chain, being the distancs to their equilibrium position x( °)

is their displacement caused by the introduction of an impurity. The
chain is assumed to maintain its length when the impurity is introduced,
their end atoms have the positions n = tN/2, Then

card 1/4
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Theory of vibrations of a.., gﬂ)g 62/004/00’/008/052

rp— [1+p(7—1]" —-—n) (" >0), | o,
=0, ' 0) /
,(o)-—.i[1+P(-,-—l)T —-—Inl) (n<0).

A holds, ang, with 9, = x = x( ). the equations of motion

"‘70-—71"‘0—1“‘2%. T T
T¢'=P‘h+%—(1+l’)qu

%‘7-' = Pqy-+g-y—(1-+P)q-y;.

(6)

: r(l.—q.+l+q.-1—-2q,(n+o =1, ::_-)

are vaplid i‘or the case of even vibrationa.. Thia set can be reduced to

o pp e

qu-—%'—(l—kp)qu

' )
Card 2/4 T 9= e g1 —2q, (1240, 1,5). ’
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s/181 //62/004/001/008/052

Theory of vibrations of a... B102
the solution is given by

q== Ae'~! [sin ny +(P-—- 1)sin(n— l)«p,] (n>1),
o= e fsinng, (P Dsinn|—1) °] (1< —1) (10)

'P = ‘l/k, the frequenoies are given by w? - --(1

-co8g, ), sin E‘Pa , -
= (1-P)sin(N/2- 1)<p « The latter equation has N real solutions in ° /
0<p <%, if P>P, = (1-1/8)(1/2- 1/w) 1 the local vibration is
deacribed by ‘VL - K+i)¢, its frequency tu &(14-0)110 % increases with p
and at PaP Py 0y, coincides with the oeiling of the band. If P<1, no local N
vibrations occur. The loocal vibrations which are described by
=AY (—1)" [shni+(1—P)sh(n—1)x]  (n>0),
e.r'Ac"“( =1 Bhm—(—Psh(al—1)s] (1<0)

(15)

can be reduced to q, * A T—f oi“’Lt(1 p)-lnl .k
Card 3/4

« In an appendix
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Theory of vibrations of a... B102/B138

the main equations for the odd harmonics are given. The author thanks
I. V. Abarenkov for diacussions and My I. Petrashen' and K. X. Rebane for
remarks. There are 2 figures and 19 references: 2 Soviet and 17 non-
Soviet. The four most recent references to English-language publications
read as follows: J. Mahanty, A. Maradudin, G. Weiss. Progr. Theor. Phys.,

20, 369, 1958; E. Teramoto, 8. Takeno. Progr. Theor. Phys., 24, 1349,

1960; R. Wallis, A. Maradudin. Progr. Theor. Phys., 24, 1055, 1960;

~ B. Gourary, A. Maradudin. J. Phys. Chem. Solids, 13, 68, 1960..

ASSOCIATION: Institut fiziki 4 astronomii AN ESSR Tartu (Institute of
Physics and Astronomy AS Estonskaya SSR, Tartu)
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5/081/62/013/002/005/014
E032/E51k
AUTHORS : zavt, G.S. and Kristofel', N.N.
TITLE: On the applicnﬁTII?fMBfﬁiﬁéwCondon approximation to

a luminescence centre

PERIODICAL: Optika i spektroskopiya, v.1l3, no.2, 1962, 229-23%4

, TEXT: The authors report the results of a calculation of
the dependence of the electronic matrix element M(R) for the /
lso-1> }Pl tronsition in the luminescence centroc of the crystal v

phosphor KC1l-Tl. The calculation is based on the model of the o
luminescence centre of the associated theory which was given in '
_ the previous papers by the second of the present” authors
(Tr.IFA AN ESSR, No.7, 85, 1958. Mater. VII soveshchenaiya po
lyuminests., 49, Tartu, 1959; Tr. IFA AN ESSR, No.l0; 3, 1959;
No.1l1, 180, 1960; Opt. i spektr., 7, 78, 1959; Opt. i spektr.,
10, 487, 1961). In an ionioc crystal electron densities of the
various ions overlap and hence the wave functions for the
activator do not take the form of the wave functions of the free
activator simply perturbed by the crystal field. They do in

fact cqntain an admixture of wave functions due to the base ions,
cata 172 _
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On the applicability of.... $/051/62/013/002/005/014
EO032/E514

This effect is very dependent on tho intorionic distance and

varies during the ion vibration process so that the clectronic /
matrix elements depends on the nuclear coordinates R. A :
consideration of the numerical results of these calculations leads -~ |
to the conclusion that the Condon approximation is very adequato

for the 1So N 3

P, transition in KC1-Tl.  There are 3 tables.

SUBMITTED: June 1, 1961
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S/613/62/000/013/013/013

E039/E120 Ch,

AUTHOR 3 Kristofel!, N.N. . :

‘/_,, T .. )
TITLE On the possibility of discovering ‘local vibrations in

the Raman spectra of crystals
SOURCE s Akademiya nauk Estonskoy SSR, 1Institut fiziki 1

astronomii, Trudy..no.18. 1962, Issledovaniya po .

lyuminestsentsii, 149-152 ‘ .
TEXT: Only local vibrations of U-centres have to date been V/'
observed in the infrared Spectra of some alkali halide crystals, //,

halides) are investigated with the aim of discovering the first
order peaks from local vibrations on the background of the
continuous second order spectra. Frequencies connected with

Card 1/2
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On the possibility of discovering ... %g;%‘l’%ooo/ow/on/on

anion and cation vacancies for KCl, NaCl and NaF are 3.91, 2,53

and 3,83 x 1013 sec-l for anions, and 3,20, 3.22 and 3.83 x

x 1013 sec-1 for cations, respectivelys The frequency of local
,vibrations about F centres is larger than about anion vacancies,

For example, a frequency of 4,08 x 1013 sec=l is obtained for

F centres in NaCl., For a more detailed elucidation of the question /
it is necessary to study the effect of changing the number of

defects (vacancies) on separate parts of the Raman spectra.,

SUBMITTED: March 2, 1962
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KRISTO?EL, N.No] ZAVT, G.S3,

International Congress on Lattice Dyramics, Copenhagen, Denmark
5-9 Aug '63

Institut de Physique et d'Astronomie de 1'Academie des Sciencers de
la R.S5.8, d'Estonie, Tartu Observatoire, Tartu, U.S5.5.R.

Title of Report-- Einige Fragen der Theori

e von Schwi
Fremdionenent-haltenden ionenkristellen, ¢hwingungen in
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ACCESSION NR: AP3000600 8/0181/63/005/065/1279/1285 2
AUTHOR: ngtote;', N. M: ?’Avt, G. 8. —_ {/

TITLE: The Condon epproximation and the optical properties of !.ml.:itv_mtan?i 3
(3

SOURCE: Fizika tverdogo tels, v. 5, mo. 5, 1963, 1279-1285

TOPIC TACS: impurity centers, Jahn-Teller effact, Condon epproximation, absorption
bands

ABSTRACT: The authors discuss spectral phencmena resulting from the breakdown of
the Condon epproximation: the dependence of the integral spectrum on temperature
and the eppearance of spectral bands “forbidden® in & rigld lattice. They fnvestf-
gate the symwetry of vibrations that cause breakdown of the Condon approximation and
"permit™ nonadisbatie transiticns, using as an example the transitioa sup 1 8 sub O
to sup 3 P gub 1 1p KC1-T1. They show tiat under certain coaditioas of splitting
the adisbatic potentisl the cousequences of the Jahn-Teller effect, as a result of
breakdown of tha Condon approximation, miy lead to splitting of the absorption

bead  Thie follcvs fram Equation (1). 'The authors consluds tbat breakdovn of the
condon epproximation, the Jabn-Teller ef’ect, and the nonadfabatic behavior should
be considered as related phenamens {n tha theory of cptical properties of tmpurtty

ceaters. With this io mind they think 1+ possible to predict new effacte, the
Card 1/3
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dxperimental discovery of which may be pcssibly brought about by microwave
techniques. Orig. axt. has: )12 formulss.

ASSOCIATION: Institut firiki i astronomii AN EstSSR, Tartu (Institute of Fhysics
and Astronomy AN Est38R)

SUBMITTED: 16Nov62 DATE ACQ: 11lJunS3 ENCL: 01
SUB CODE: PH XO REF SOV: 007 OTEER: 005

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520003-5"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520003-

S S R R L R SRS S I R DR ' &2 ﬁﬁmmﬁ%ﬂﬂmﬁdﬁﬁé?&‘nﬁﬁimﬁmlﬁ KHITAE RN 2.
S - _ e RS
CR&A
KRISTOFFEL, N.N.; REBANE, K.K. 5

Some problems of the theory of luminescent centers in crystalline
phosphors. {ihekhosl f£is shurnal 13 no.3:210 '63, ”

1, Institute 'of Physics and Astronomy of the Estonian Acadeny of
Scfence, U.3.8.R.
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_ERISTOFEL!, ,_ N.No; REBANE, K.K,

Some problems of the theory of luminescence centers in
erystalline phosphors, Cs cas fys 13 no.3:241-256 163,

1, Institut fildﬂkt i astronomii, Akademiya nauk ESSR, Taxtu.
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KRISTOFEL', N.H.; REBANE, K.K.; SIL'D, U.I.; KHIZHNYAKOV, V.V,

Causes of the difference between the half-wldth of the abgorp=

tion and emission bands of crystal phosphors, Opt, 1 k
no.4:569=572 0 163, P p (?ﬂp}gAtiéxﬁ)
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Hartree-Fock's e
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£6.10s5-15 163, nastul crystals, Vest, 16U 18

(Crystallography) ( 16:8)
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KRISTOFEL', N.N,

B DR

Caloulating the lattice distortio
lon around an impurit
crystal, Fiz, tver, tela 5 1no,8:2367-2369 Ag '65.1.(;‘1‘1110'1‘239)
1, Institut fiziki 1 astronomii{ AN Eatonskoy SSR, Tartu,
(Xonic crystals--Defects)
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ACCESSION NO: AT3013077 | 5/2613/62/000/021/0003,/0011
AUTHOR: Kristofel', N. N. .

TITLE: ﬁore precise formulation of an excited state luminescence center theory
SOURCE: AN EetSSR. Institut fiaiki i aetronomii. Trudy*, no. 21, 1962, 3«11

TOPIC TAGS: luminescence center, activator, adiabatic potontial, degeneration,
equilibrium configuration, anisotropy, admixture electron cloud

ABSTRACT: Formulas have been presented for the parameters determining the adiabatic
potential of luminescence centers in Fjy-state with cubical symmetry (NaCl lattice
type), taking into account the asymmetry of the interaction between the activator
and its proximity. The expression for the luminescence conter adiabatic potential
is reproduced from the author's previous work (Trudy* IFA AN ESSR, No. 10, 3, 1959;
No. 11, 180, 1960). The poseibility for minimizing the adiabatic potential on
various linear ocombinations of p-function degenerate states is investigated. A
solution is presented first for a single oscillator model and subsequently for non-
fully symmetric oscillations contributing to the shift in ion equilibrium configu-
ration. An equilibrium configuration for the ions in the Fjy-state is derived,

" Card 1/2
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‘admixture electron clouds. Orig. art. has: 18 formulas.

'‘ASSOCIATION: AN EstSSR. Institut fiziki i astronomii (AN EstSSR., Institute of
'Physics and Astronomy)

\SUBMITTED: O1Mar62 'DATE ACQ: 11Sepb3 ENCL: 00

'SUB CODE: PH ‘ §O REF SOV: 006 OTHER: 000
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ACCHSSION NO: AT3013076 | 5/2613/62/000/021/0012/0019
AUTHORs  {ristofel'’, N. N,

T{TLZ: Soleotion rules for nonadiabatic transitions
SQURCEs AN EstSSR. Institut fisiki 4 ahtronomii. Trudy*, no. 21, 1962, 12-19

TOPIC TAGS: nonadiabatic transition, point group, electronic state, optical
tr@nsition

ABTRACT: The problem of nuclear vibration symmotry permitting nonadisbatic transie
tions from 3 to £ electronioc states has been considered. The investigation was
conducted in conformity with admixture centers with small radii in ionic crystals,
and utilized the rule of elestron-vibration transition selection of forbidden rigid
lattices. The electron wave function is expanied in. power series, in terms of normal
coordinates of vibrating nuclei. These are then transformed through a asymmetric
operation to an irreducible point group aymuetry representation of admixture center-
quasimolecules. Thus 1t is shown that in the approximate Condon, nonadiabatic
tranaitions between electronio states o and A whoge symmetry coincides with the
perturbation symmetry, can be resolved to a corrasponding optical transition

Card 1/2
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ACCESSION NO: AT3013076
IhXT Xr.' (1).
Exanples are cited for the resolution of such tramitions in alkali-halide normal B !

luminescence centers. "The author expresses his gratitude to K. K. Rebane for his : }
influence on this work." Orig. art. haas ‘10 foxrmulas.

ASSOCIATION: AN EstSSR. Institut fisiki { astronomii (AN EstSSR. Institute of

Physics and Astronomy) ‘

SUBMITTED: 29Apré2 DATE ACQ:  11S0p63 ENCL: 00
SUB CODE: PH | NO REP SOV: 009 OTHER: 006
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AC'CESSION NR: ATL020791 ‘ ' ‘s/zsulsuoqb/on/ooouoou -

|AUTHOR:  Zavt, Go S.} Krlstofel', K. N, o
TITLE: Locallzed vibrations In lonlc crystals with an isotoplic defect

SOURCE: AN EstSSR. Institut fiziki 1 astronomii. Trﬁdy*. no. 23, 1963.
Issledovaniya po lyuminestsentsii {Research in lumlrlv'escence). 3-17

. / . -
'TOPIC TAGS: crystal, fonlc crystal, crystal vibration, crystal defect, crystal
: structure isotopic defect, alksll halide crystal l,ttlce

: : !

"ABSTRACT: The authors develop a theory for the locallzed modes of vibration
which arise in NaCl type ionic crystals in the case of an Isotopic substitution
of one of the lattice fons. Usé of the Green fufiction In harmonic approximation
was proposed by Lifshits (i. M. Lifshits, ZHETF, 17, 1017; 1076, 1947; ZHETF, 18,
243, 1948). Before proceeding to an analysis of the:wibrations In defective cry-

stals, the authors reduce somewhat the equations of-motion of an fdeal lattice. -

";lt is shown that,ifor the development of localized vibrations in Jattices with

‘similar ion masses, the Impurity must be, on the average, twice as light as the
.substituted fon. There Is & detalied study of the localized mode frequency as &
:function of the impurity mass for NaF. Computations are made for the localized

Jng;a‘}gn modg.frequencles of U«centers of H™ and D* types for 10 lon{c lattices,

I e

Ly !

———

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520003-5"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520003-5

TR PR e B S CRATRACA TS § TR Fosom, P - " N .
e B e ] LR L L R T IR AR

S F & B TR T e
Pt S g -
e S e AR |
.

ACCESSION NR:  ATH020791

!and It 1s shown that the results of these calculations are In agreement with f
available experimental datajwith the exception of Ki the difference nowhere ex=- ?
ceeds 10%. The authors also note that a triplet, and not a single frequency, Is '
observed in the spectra. The authors attribute this splitting to a change in the !

interaction constants around the defect, ''The authors wish to express their gretis-
tude to M. I|. Kornfel'd and D. N. Mirlin for their discussion of the problems :

;ralsed in the article.'* Orig. art. has‘:' 2 tables,! figure and 28 formulas.
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' ACCESSION NR1 AP4043031
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! AUTHORS: Rebane, K. K.1 Kg;g;pﬁellpwﬂ..nqz mrifonov, Ye. Dei
..Khiz'hnyakov. V. V.

8/0023/64/000/002/0087/0109

, »
. pITLE: Dynamics of a lattice with impurities and quasi-line elec~

2tron—vibration spectra of crystals

eskikh nauk, no. 2, 1964, g7-109

' TOPIC TAGS: erystal lattiée vibration, impurity spectrum, aelectron
spectrumi’ 1ine spectrum. crystal jattice theory. Mossbauer effect,

" Raman scattering

'
]

ABSTRACT: This survey article brings up to date an earlier report

\ (N, N. Kristofel' and K. K. Rebane. Pizika ahchelochno-qaloidny'kh- |

l'kx:i,st:anov (Physics of Alkali-Halide Crystals] Riga, 1962, P 32) in
‘ 1ight of three major developments that have occurred during the

Vo

B e
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elapsed time. The first is the progress in the theory of crystal~
lattice dynamics, particularly the character of distortion of the
crystal lattice near impurities, which has made it possible to pre-
dict various types of oscillations in electron-vibration and related °
processes. The second is the application of the Mossbauer effect to
the study of local lattice dynamics. The third is the better under~ :
: standing of the closed connection between the interaction with ‘
- electron-transition vibrations and the analogous problem of gamma

. transitions in an atomic nucleus contained in the crystal (optical

~ analog of the Mossbauer line and the Shpol'skiy effect). 1In addi-
tion, the nunber of experimental researches on the direct study of
dynamics of the lattice near crystal defects, including local os- |
cillations, has greatly increased during the past few years. It is
pointed out in the conclusions that principal interest attaches to
further development of the theory of the purely electronic line and
. performance of exact experiments aimed at ascertaining how narrow

© they can be and how close the analogy between the Mossbauer line

L..h .
Card  2/3 |
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and the purely electronic line actually is. Further development of

the theory of vibrations of impurity molecules in crystals and fur-

ther rescarch with the aid of the Mossbauer effect are urged. The
1. Introduction. 2. Local and pseudolocal

i headings are:
gz::;g:tions. g3. Electron-vibration transitions and local lattice

ht. 5. Infrared absorption
dvnamics. 4. Raman scattering of lig i
: s:ectra. 6. Mossbauer effect and a few other phenomena. 7. Con
‘ cluding remarks. Orig. art. has: 2 figures, 2 formulas, and 1

table.

1

ASSOCIATION: None

| SUBMITTED: 12Mar64 | . ENCL: 00

SuUB CODE: OP, 88 NR REF 80V: 066 OTHER: 068 |
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. TOPIC TAGS: alkall halide crystal, crystal defeot, pair vacancy, equilibrium

point shift, ionic vitrational frequency, KC orystal, induced dipole, lon

. dipole interaction

* ABSTRACT: The properties of the pair vacancy, a structural defeot of adjacont
_anion and cation commonly ocourring in alkali-halide crystals, are investigated.

The pair vacancy and its nearest neighbora are shown in Fig, 1. of the Enclosure,
At sufficiently close neighboring ions, the eleotric field due to each of the
two vacancies is non-zero, Thus, an ion-dipole interaction occurs betveen the

. chaygos of the defect and the induced dipoles, The _mternction enorgy 1s given
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' where J/ , 18 the polarizability of the s-th ion, and R, and R! are.the distances
from the centors of the vacancies to the s-th ion, Su?ficien% accuracy is

- obtained by considering only the 10 nearest neighbors and their remaining 34

' nearest neighbors. The shift of the equilibrium position from that of the ideal
crystal is shown in the figure for each of the 4 non-equivalent groupss 1; 2, 3,

.4, 53 6,7, 8, 95 10, An expression for this shift is given assuming] the shift

is directed along the coordinate axes as indicated in the figure, i, e., the

- attraction between ions of groups 2 and 6 is ignored. An equation for the vibra-

| - tional frequency of the ions is also given, The form of the energy for pair

| vacancy formation is indicated, and numerical calculations are made for the KC1
crystal, Tho authors are grateful to A, I, Stekhanov for discussions leading

to the formulation of the computations. Orig. art. hast 25 equations and 1
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‘fnu'mom Kristofol', N.N.| Zavt, 0.5, /'
.'TITLB’V Conceming tnterprotltton of vibronic tumitiom in ilpuriuu on the ba-
sis of the dynamic theory of nonideal lattices - !

0

, SOURCE: Optika i spektroskopiya, v.16, no.2, 1964, 286-239

tor, lattice defoct, nonideal lattico, imperfoct crystal, quasiline spectra, edge

- TOPIC TAGS: vibronic transitions, phonon spoctrtm,r;nttlcc vibration, impurity con-'
emission, edge luminescence /

i

ABSTRACT: The phonon spectrum of s crystal with a number of defects may differ sub~
: stnntially from the spectrum of an idoal orystal by the presence of a number of "loJ
cal" frequencies. Hence in considering the vibronic transitions in impurity centers, ,

i for example, one must take into consideration the vibrations of a nonideal crystal,: '

; In the present paper there is considered the distortion of the crystal lattice vi-
 brations in the vicinity of defects (impurity centers). It is shown that the dis- '

! placements of the host atoms close to the defect as a function of: frequency may have

; i a number of sharp maxima. The frequencies corresponding to these maxima either de-

——-1/2 | ‘ o : ,5
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(narrow quasilines (in the respactivo cases of contors with lnlgn amd amall Stokes -

losses). Some exporimental and theoretical data for different typos of luminescence
:centers (mercury-like, F and rare earth centers) are discussed and analyzed from
' the standpoint of the considerations ndduced. It is suggested that the frequencies ’

termine the effective frequencies of the impurity center or »:. -vinced in form of

evinced in the vibrational structure of the edge emission spectra of some non-actie-
vated crystals (Zn3, Cd8, Zn0) may be associated with the above mentioned maxima.
"The authors are gratotul to K.K.Rebane for detaiied ducunion of some of the pro-.
blems involved and to Ch.B,Lushchik for valuable luuutlom. Oru.lrt hasg 2 toh-, )
mulas and 1 table. N |
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TITLE: Theory of electron-oscillatory bands forbidden in a static lattice

SOURCE: AN EstSSR. Institut fizild 1 astronomii, Trudy*, no. 20, 1963. Issledovaniya
po teoreticheskoy fiztke, 122-131 )

TOPIC TAGS: electron band, phosphor, forbidden transition, impurity center, crystal
lattice, lattice dynamies, electron oscillatory transition, static lattice, Jahn Teller effect ‘

. tensity of these bands increases with temperature, because the vibrations of the nuclel turn
the forbidden bands into permitted ones, As a result of these vibrations, the electron wave
functions are deformed and the electron matrix element of transition becomes dependent on
the coordinates of the nuclei, In other words, the Condon approximation breaksdown, The
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: symmetry of vibrations is investigated to determine what kind of symmetries can remove

© the prohibition from a certain transition. The analysis is carried out by means of the theory
of groups, In the static erystal lattice and dipole approximation, transitions between states
of the same evennegsare forbidden (if the group of the symmetry of the center contains the
operation of inversion), This prohibition {s removed by odd vibrations. However, if the

» transition is forbidden by other selection rulesbesides evenness, then only even vibrations

© ¢an remove the prohibition. The motions of only those ions inciuded in the regionof the im~ -
: purity electron cloud are essential for the deviation from the Condon approximation, To

. determine the symmeotry of tho vibrations and their humber, the impurity center is consid=
: ered as a quasi-molecule. The Jahn-Teller effect consists in loworing the equivalent

i symmetry of the center and splintering the adiabatic potential, According to the Condon
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REBANE, K.K.; KRISTOFEL', N.N. {Kristoffel, H.}; TRIFONOV, Ye.l.;
KHIZHNYAKOV, V.V,

Dynamics of a lattice with impurities and the quasi-line
electron-vibration spectra of crystals. Izv. AN Est, SSR.
Ser. fiz,-mat, 1 tekh, nasuk 13 no,2:87-.109 '64,

(MIRA 17:9)
1, Corresponding Member of the Academy of Sciences of the
Estonian S,S.,R, (for Rebane),
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TITIE: Contribution to the theory of the width of infrared U-center absorption(j ,
bands

SOURCE: Fizika tverdogg tela, v. 7, no. 8, 1965, 24lb4.24hg

TOPIC TAGS: potassium chloride, potassium bromide, activated crystal, line width,
IR spectrum, absorption line, crystal defect, impurity center, crystal vibration,
phonon interuction

ABSTRACT: The purpose of the article was to explain why recent experimental mea-
surements of the line width in systems KC1-H, D and KBr-H, D (D. N. Mirlin and I.
I. Reshina, FIT v. 5, 3352, 1963; v. 6, 945 and 3078, 1964) have led to results
that did not agree with previocus theoretical explanations, namely that the width

of the infrared bands of U-center absorption increases more rapidly with tewpera-
ture than follows from any acceptable decay scheme. The authors therefore conclude
that the dominating contribution to the line width, at least at high temperatures,
is made by processes of higher orders, namely 4-phonon processes for D centers and
S-phonon processes for H-centers. They prove this point of view by enalyzing a
formula for the line width, which they derive in the following approximationss It
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in assumed that the defect differs from the substituted ion in mass only. Inasemuch

as the impurity level is well localized, it is assumed that the defect participates

only in the local vibrations, and the crystalline vibrations at atoms neighboring

on the defect are not perturbed. This means that in the case of D-centers it is
necessary to take into account processes in which two and three phonons are pro-
duced, and in the case of H-centers-~three and four phonons. The anharmonic inter- .
actions of 3rd, 4th, and 5th orders are analyzed in the usual manner using the

two-time Green's functions. The theoretical curve revised in this manner is in

good egreement with the experimental data. "The authors thank D. N. Mirlin for

useful discussions.” Orig. art. hasg 1 figure, 9 formulas, and 1 table.
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TITIE: Vibration symnetry and Raman acattering spectra of alknli-halide crystals
vith impurities

SOURCE: Fizika tverdogo tela, v. 75 no. 8, 71965, 2519-2522 ? L
2’1 uun 3. .

TOPIC TAGS: Boman g rum gycali?' 1d_e), erystal impurity, crystal Bymmetry, 3

phonon, Brillouin zone, spectral iine

ABSTRACT: The author investigates Raman scattering in alkali-halide cryatals of

the NaCl type with a substitutional impurity at the lattice point. It is assumed

that the types of point symmetry of the erystalline (pseudoloce.l) and local vibre-

tions are the same ag in & quasi-molecule made up of the impurity and its neighbors,

with which it interacts. Using the table constructed by R. Loudon (Proec. Phys, ;

Soc. v. 84, 379, 1964) and the compatibility tables of Bouckaert et al. (Phys. Rev, :
v. 50, 58, 1936) the author determines the phonon symetries at the different pointy ’
of the Brillouin zone and presents the selection rules for the quasi-linear spec-

trum of Reman scattering of these crystale. It is chown that the phonons at the

points k = 0 and X made no contribution tc odd-order lines, making it Ppossible to
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TITLE: Possibility of the Jahn-Teller effe:ct for the band states of crystals

SOURCE: AN EstSSR. Institut fiziki 1 astronomii. Trudy, no. 27, 1964. Issledovaniya
po teorii tvardogo tela (Research on the thaory of solids), 85-98

phonon spectrum ' ’
TOPIC TAGS: senergy band structure, crystal theory, crystal lattice vibration,
crystal, crystal symmetry, band spectrum, electron interaction, phonon interaction
ABSTRACT: The author considers the possibility for a reduction in the symmetry of the
nuclear arrangement and a corresponding splitting of the electron levels as a result
of interaction between the degenerate electron state of a perfect crystal and nonholo-
symmetric lattice vibrationa. The differences between wide and narrow bands are con-
sidered. In the case of wide bands, electron-phonon interaction is considered as a per
‘curl:mtiona or, tha band states. Only optical threshold vibrations may take part in the
Jahn-Teller'dffett. The effect is infinitely small for a single electron, but may be
finite for a sufficiently large number of electrons in a degenerate band. In the C“T—_

of narrow bands, electron-phonon interaction is first considered in a single cell and
then interaction between different cells is analyzed. ' Vibrations of the appropriate

~gymmetry from the entire phonoia spesctrum wmay contribute to the effect, The quasi=—— |

Y
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molecular model which was developed earlier for impurity centers is applicable here

(polarons and excitons of small radius, "intramolecular" states, etc.). Some experi-

ments for detection of the effect are discunsed. The author is grateful to K. K.

| Rebane as well as to participants in seminars at the Department of Quantum HMechanics, |~ -
Leningrad State Univeraity and the Institute of Physics and Mathematics AN MSSR for

discussion of the work. Orig. art. has: 8 formulas.
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TITLE: Calculation of vibmtién fraquency and lattice distortions near a vacancy
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1
SOURCE: AN EstSSR. Institut fiziki i astronmii, Trudy, no. 27, 1964. Issledovaniya
po teorii tverdogo tela (Research on the theory of solids), 99-107

TOPIC TAGS: crystal lattice vibration, crystal lattice distortion, crystal lattice
vacancy, potassium chloride, vibration frequency, approximation me thod

2z >
ABSTRACT: The authors use the quasimolecularéppvoximation method, developed origi-
nally for impurity centers, to calculate lattice distortions and vibration frequency
for ions near a vacancy pair in a sodium chloride type crystal. Only displacements
of the closest neighbors around the vacancy pair are considered (there are 10 nearest
ions) and the remaining ions are assumed to he fastened in equilibrium positions cor-
responding to an ideal crystal. The calculations are based on a cation-anion vacancy
pair in KCi., It is found that the distortion of the lattice near the defect gives
a symmetry of c..v. The frequency of the actual vibrations near the defect is 2.03-

1013 gec”!, The coupling energy of the vacancy pair is found to be 8.73 év, The

™
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authors are grateful to A. I. Stekhanov who prompted the undertaking of this calcula- .
tion. Orig. art, has: 2 figures, 11 formulas. N
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i

SOURCE: AN EstSSR. Izvestiya. Seriya fiziko-matematicheskikh i tekhnicheskikh nauk,
no. 4, 1965, 507-527

TOPIC TAGS: 1luminescence center, impurity center, perturbation theory, crystal lattice
vacancy '

ABSTRACT: The paper discusses an impurity center in a static NaCl-type lattice, con-
sisting of a divalent activator ion at a lattice point and a vacancy of a like ion of
the lattice. General formulas are derived for the energy of a center with a mercury-
like activator in the ground and split excited electron states. The corresponding tran-
sition energies for centers with C..v and sz gymmetry are derived in terms of the wave

functions of the ions and considering the effect of the field of the point lattice.
The energy of a central ion in a lattice with defects, the energy of an impurity ion
with an associated vacancy (considering the ground and excited state of the impurity),
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and the energy of optical absorption were calculated. Orig. art. has: 91 formulas.
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ORG: Institute of Physics and Astronomy, AN ESSR, Tartu (Institut fiziki 1 astronomii AN
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| vl 21
. TITLE:,; Distortion of band vibrations ofﬁc_l_ ~type crystals by monovalent impurities

SOURCE: Fizika tverdogo tela, v, 8, no. 8, 1966, 2271-2279

TOPIC TAGS: sodium chloride, single crystal lattice, impurity band, crystal impurity, orystal
lattice defect, Green function 9 CRYSTAL LaTrie& ¥1BRAZIaA

ABSTRACT: An analysis s given of the distortion of band vibrations of NaC l-type crystals by
monovalent impuritles in the lattice points. It is based on a preyious study by Zavt (FTT, 7,

2199, 1965.) in which it was shown that, in addition to excitinﬁ(é‘cal vibrations, the impurities
act,to modify lattice vibrations in the reglon of lattice defects ) YOn this basis, the distortion of
vibrations by defects is studied by calculating the spectral density of the atom displacements in [—
the ‘Teglon of lattice defects (or the elgenvectors of the dynamic matrix), The method employed
to determine these elgenvectors is based on the {ntroduction of modified Green functions, A

distinctive feature of the method 1s that the elgenvectors (or their combinations) consitute the
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particular solutifon of the equations of motion. Graphs showing the modifled Green functions

for KC1 are presented, together with graphs that show the nature of the calculated band vibra~

tions of various types of symmetry. The authors are indebted to E, E, Saareste for program=-
ming the caloulations of the Green's functions, Orig. art. has: 3 figures and 26 formulas,
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TITLE: Local levels of activator neighbors in slkali phosphors _/_‘Feport, Pourteenth |
All-Union Counforence on Luminescence (Crystal Phosphors) held at Riga, 16-23 Sopt.may'

SOURCR: AN SSSR, Izvestiya. Box-'iyi fizicheskaya, v. 30, no.9, 1966, 1533-1536

TOPIC TAGS: 1luminescent crystal, potassiuam chlorido,! thallium, absorption band,
electron enorgy level, mathematic physics

ABSTRACT: The author has calculated the energies of the 3p states of tho Cl- ions
that are nearest neighbors to T1* fmwpurity ions in a KCl lattice. The calculations
have been doscribed in more detail elsewhere (N.N.Kristotel', Tr. In-ta fiz, i astron.
AH EstSSR, No.32 (1966)), The calculations are of interoat because a knowledge of
induced local levels 18 necessary for an understanding of the release of excitation
{from impurities and the trapping of holes, and for the interpretation of spectral
bands associated with energy transport (trapped excitous). For the calculations, the
Hartree-Fock determinant was formed with one-vlectron wave funotions centerod on
separate ions and ealculated with the effect of the field of the point lattice taken
into account, and the off-diagonal energy matrix elements were neglected. In this
approximation the valence band reduces to a lovel, and the approximation is therefore
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suitable only when the valence band is narrow., The numerical results are accordingly
regarded as merely indicative., The calculations indicated that the valence band lies
10,6 eV below the vacuum level this 1s in good agreement with the position of the top
of the valence band as calculated by L,Howland (Phys. Rev,, 109, 1937 (1958)). The
calculated positions of the 3s 1levels are 0,72 eV above the vnlenco band and 0,71 eV
below it. N Aftor some discussion it is concluded that on the present model the

“"transfer D absorption band of KCI:T]. must be ascribed to an electronic transition
from an induced local level of a Cl~ ion neighboring.a T1* ion. It is suggested that
induced local levels may affect the x-ray spectrum -nd that rolevant information might
also he obtained from paramagnetic resonance otudiou The author thanks K.,X.Robaue,
N.Ye.Lushchik and Ch,B,Lushchik for discussions, Orig. art. has; 4 formulas,
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"I'I’I‘LE' Calculation of the wave functions of lons ln the calcium fluoride crystal

SOURCE: AN EstSSR. Institut fiziki { astronomii. Trudy*, no. 23, 1963. oy
" Issledovaniya po lyuminestsentsii (Research in luminescence), 216-218 s

“TOPIC TAGS: wave function, fon wave function, calcium fluoride, fluorite, fluorite fon '
~ wave functicn, caleium fluoride crystal lattice ;

© ABSTRACT: In connection with the use of activated fluorite crystals in quantum genera-
tors, there has been an increased interest in recent times in the study of the various pro-~.
perties of CaFg. Fluorite ia one of the ionio crystals. In caloulating its different charac-
teristics in a zero approximation, it is possible to call upon the wave functions of the
fons Ca** and F~, with proper consideration of the Madelung fleld of the surrounding ionic
lattice. As the reault of a standard calculation, the details of which are not discussed in
‘the article, the authors obtained the data for normalized racdial functions (with allowance
for the field of the crystal) shown in Table 1 of the Enclosure. As in the case of alkali
-halide crystals, as compared with the free ions, the anion in-the crystal is "compressed"
and the cation is "extended'. Some notion of the quality of the wave functions obtained
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: ACCESSION NR: AT4020807 _
(for intermal ghells the corresponding functions of the free ions are used) may be derived

from a calculation-of-the dlamagnetic susceptibility of the CaF3 orystal. The diamagnetic . |
susceptlbﬂity of-the fon was calculatod accordlng to the formuh ' '

x=—ﬂ I./ U(r)l‘dr 1

where rze uw- L 2(2l+!)l'u(r),

v and for can !:; ‘c‘+¢z +'g"‘m-_-l....

' ‘The results are given in Table 3 of the Enclosure ( X + 106 om=3 mole). Orlz,l art, has:'
2 tables and 3 formulas. : - ;

. 'ASSOCIATION: Institut fieiki 1 astronomit AN EstSSR (Institute of Phyalca and ) e

Astronomy, AN Eat-SSR) . S
SUBMITTED: 08Jun63 . DATE ACQ: 07Apréd ENCL: 02 3
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i ' TABLE 1 .
\ 'r“ r. mp_, . . . o ‘ ’ : ., . . ‘: . ‘_."’T .‘_]
e 0<l<‘,° f”(r)ﬂll“, (r)' . "" .;‘:‘.;,‘ e o .
_ . IQ‘<r<50 I.,(r)az.aolexp(-l 1267+ 1, 16&"-1.0001-') ’ :
e .‘ 1360 . hu(r)=2368 (14+1pg;) exp{—11260), - |
: 0<r<l2 “ha(r) 1020085, (0)y - o -......._4/“,_,,_
l,2<r<4.0 Jsa(r) = —8,074 exp (—1,632r - 05747~V — l,“Of"). .
r>40 Ir.(r)=—8.676exp (-—I 632:). . v N
i’} ion ca"ﬁ’ou Ca"" . oy O 1
! - 0&P <1 I fug(r)= 089618, (), - - 7 LT
12<r<34 f.,(r)=-—3,735r‘4"'exp (—l.ﬁ?lr+ N
Ry W 0,206~V —0,004r-), - BRI j"
: -...t>3-4:—’2;":fu(’)=-3-73&"“(l+Ol3|f"+ Pt i
- -_.+0.D43f"+0.005f")¢l9(—lv52") '. A
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TABLE 2

caloulated by using ~ caloulated by using experimentally (F. Zeyts,
f*nl f'nl Sovremennaya teoriya

tverdogo tela, GITTL, 1949)

N .{“?’ :‘ fetim ' '. - - . ] !
s x(P) e 170 , 796 | b
. (Ca++) ; b 121 15,4 ; — BE
' i * PR 3
@R L ua o R
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ACCESSION NR: AP30023067 5/003L/63/000/002/0005/00%5
AUTHORS: Petrashen!, i, I.; Kristofel', N, N.; Abarenkov, I. V.
TITLE: Tho Hartreo Fock qc{u-étiaﬁa i‘or nonmetallio crystals

§our;csx Loningrad. Universitet. Vestnik, Soriya fiziki i khimdd, no. 2, 1963,
<1

- TOPIC TAGS: Hartroe Fock ‘equation, nommetallic crystal, electron zone thaory,
electron state, wave function :

ABSTRACT: In studying crystals as many-electron systems, there has beon somo
tendency to use other methods than the Hartree-fock one-eloctron approximation
as being more reliable. The authors have anclyzed tho Hartree-Fock schema for a
crystal, and they have obtained a ono-eloctron zono thoory as an approximation to
the Hartree-Fock theory. The approach is similar to the Hund-Milliken approxima-
tion for a molecule. The authors have basod their work on the results of C.
Roothan (Rev. mod. phys., 23, 693 1951; aml 32, 179, 1960), They have shown that
the information given by the one-clectron sone theory derives from a direct axam-
{nation of the Hartree-Fock equations and that different crystal states (including
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the excited state) may be obtained from the scheme, In examining the Hartree-Fock
equations, the authors investigated the energy spoctrum of a crystal on the basis
of a model of noninteracting electrons in a periodic field. The authors thus
conclude that all results of the one-electron zons theory concerning the structure
of spectra of a orystal can be obtained from examination of the system of Hartree-
Fock equations if it is writtenm in proper form, accounting for symmetry. Orig.

. art. hast 21 formulas, '

1 AS:;»OGIA‘I‘ION: Leningradskiy gosudarstvennywy universitet (Leningrad State Universi=

: Ly S .
SUBMITTED: OlDect2 DATE ACQs 24Julé3 ENCL: 00
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Sixth All-Union Conference on Semiconducior Theory.
Inv, AN Eot. SSR, Ser,flz,-mat.i tekh.nank 14
no,2:312-314 165, (MIRA 1911)
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"Determination of the surface of povdery substances by
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AUTHORS; Kazakevich, V,V,, Kornilov, R.V,, Kristoforov, N.G. &
TITLE; Eleotronfc extremum regulator

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 7, 1961, 5, abstract
7D48 (V sb, "Teoriya 1 primeneniye diskretn. avtomat. sistem,” Mos-
cow, AN 888R, 1960, 558 - 569)

TEXT: The authors describe an elactronic extremum regulator whose operation
principle 1s based on the searching of the optimum conditions with extremum stor-
age, The electronio extremum regulator consists of 1) signum relay to determine \X
the sign of the input magnitude increment and the shaping of the signal of motion
admissibility or inadmiesibility; 2) commutator (including a master oscillator,
intermediate stage, relaxation relay with two stable states) intended for the
periodical reversing of the system if there are signals corresponding to the mo-

tion of the system in one direction; 3) triggering device, The authors present

a schematic system of the eleotronio extremum regulator and state the main para-
meterg, They give an account of the test results of the electronic extremum
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Electronic extremum regulator

There are 14 figures and 7 references,

[Abstracter's note: Complete translation]
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regulator in the closed control system of an electronic simulating installation,
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The role of lipoprotein and dasoxyritonuclele acld in rﬂmti—)
genicity of the Ehrlich agcltes tumcur, Folle Blols (Praha
11 noa33237-239 165

1, Institute of Experimental Biology and Geneties, Czachoslovak
Academy of Sclences, Prague.
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0
TITIE: Elect.rirc exposure meter for a positive photographic process 4

? | SOURCE: Sdelovaci technika, no. 3, 1965, 92-95

TOPIC TAGS: exposure meter, electronic circuit, photography

b ABSTRACT: This paper presents the circuits and an explanation of the principle of
an electric exposure meter for objective msasurement of the correct exposure of

positives and simultaneous determination of correct gradation. Orig. art. has:

10 figures and 2 formulas. [JPRS]

SUB CODB: 14, 09 / SUBM DATE: none / ORIG REF: 009 | S
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A practical desien for r-f and 1-f circuiis in a television receiver. p.lhl.
(Sdelovaci Techinika, Vol. 5, No. £, May 1957, Praha, Czechoslovakia)
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Obtaining purified viscose cellulose, Bum,prom. 29 no,l2t
17=20 D 154, (MLRA 8-2)

1. BNachal'nik laboratorii sul'fitno~tsellyuloznogo savoda
Svetogorskogo tsollulosno~-bumazhnogo kombinata,
(Cellulose)
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